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ABSTRACT 
Starches of red cocoyam (Colocasia esculenta) and white cocoyam (Colocasia antiquorium) were isolated and their 
proximate compositions, physicochemical properties and pasting properties were analysed. Ash, moisture and amylose 
contents of red cocoyam were found to be higher than that of white cocoyam and their protein contents were 
significantly similar.  No pronounced difference was observed between the X- ray pattern of red cocoyam  and white 
cocoyam starch samples, and the samples gave the characteristic B pattern of tuber starches. Scanning electron 
microscopy revealed that starch granules has shell and ellipsoid shapes with heterogeneous sizes.The range of granules 
were 20 to 150  in width and 30 to 180  in height. Studies on the functional properties also revealed that both 
swelling capacity and solubility increased with temperature increase.  
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1. INTRODUCTION 
Starch is one of the most used food ingredients worldwide due to its diverse functionalities, year-round availability, 
and low cost(Thomas et al.,1999). The source of starch varies all over the world and it depends on the tradition and 
prevalent climatic conditions. The main sources of starch are cereal grain (corn, wheat,and rice (tapioca and sweet 
potato), and tubers (potato and cocoyam). This diversity of sources of starch is reflected in their properties and 
functionalties. (Wurzburg,1986). The high carbohydrate content of cocoyam and its degree of availability makes it a 
very good source of starch for both domestic and industrial uses in tropical Africa. 
Starch is an important ingredient in food and non-food industries (such as paper, plastic, adhesive, textile, 
agrochemical and pharmaceutical industries). The pasting properties of the starches of corms and cormels of cocoyam 
(colocasia esculenta) cultivars have been studied, revealing that the starches of both cultivars have better pasting 
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behaviours that their corresponding corms in terms of paste viscosity, retrogradation and paste stability (Oladebeye et 
al., 2006). 
The objective of this research focuses on comparing the proximate compositions, some selected physicochemical 
properties and pasting behaviours of starches extracted from red cocoyam (Colocasia esculenta) and white cocoyam 
(Colocasia antiquorium) cormels with the view to suggesting their possible industrial uses. 
 
2. MATERIALS AND METHODS 
 
2.1 MATERIALS 
The tubers of red cocoyam (Colocasia esculenta) and white cocoyam (Colocasia antiquorum) cormels were purchased 
from a local market in Ogun State, Nigeria. 
All reagents used in this work were of analytical grade. 
2.2  STARCH EXTRACTION FROM COCOYAM 
The method employed for starch isolation is outlined in Fig. 1. 
Peeled cocoyam (15Kg) was washed thoroughly and used for starch extraction.The starch   obtained was air dried for 
48h at 300C, after which it was ground to fine powder using a  mortar and pestle, and then sieved. 
2.3 PROXIMATE ANALYSIS 
Standard Association of Official Analytical Chemistry methods AOAC (1984), were adopted for   estimating 
moisture, ash, protein and amylose content. 
   PHYSICOCHEMICAL PROPERTIES 
3.1 WIDE-ANGLE X-RAY DIFFRACTION OF STARCH GRANULES 
X-ray diffraction measurement of the powder samples were performed on the MD–10 minidiffractometer at Center for 
Energy Research and Development (CERD), Obafemi   Awolowo University Ile – Ife, Nigeria. 
The powder sample was ground manually, sieved and loaded in glass capillaries (sample  cuvette) of 0.3mm 
diameter.  A photon wavelength of 1.54Å was used.  The scanning  region of the diffraction angle (2θ) was from 160 
to 700. 
3.2  STARCH GRANULE MORPHOLOGY 
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To determine the granule morphology of the red and white cocoyam starches, each starch granule were taken and 
dusted onto a carbon sticker, then coated with gold using a sputter  coater ( Balzers Union, FL- 9496 ) for 30 min. 
Images were recorded using  INCAPentaFET  3 SEM fitted with Oxford ISIS EDS. 
. 
3.3 EFFECT OF TEMPERATURE ON SWELLING POWER AND  SOLUBILITY         
Effect of temperature on swelling power and solubility was evaluated using the method of Leach. McCowen and Scoch 
(Leach et al., 1959). 1.0g of starch sample was accurately weighed and quantitatively transferred into a clean dried test 
tube and weighed (W1). The starch was  then dispersed in 10ml of distilled water. 
The resultant slurry was heated at 500C, 600C, 700C, 800C and 900C respectively for 30min  in water bath. The mixture 
was cooled and centrifuged at 500rpm for 15min.  Approximately 5mL of the supernatant were dried to a constant 
weight at 1100C.  The residue obtained after drying the supernatant represented the amount of starch solubilized in 
water.  Swelling power was calculated as g per g of starch on dry weight basis. 
The residue obtained from the above experiment (after centrifugal) with water it retained  was quantitatively 
transferred to the clean dried test tube used earlier and weighed (W2). 
 
 
  Swelling of starch  =  
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3. RESULTS AND DISCUSSION 
3.1 PROXIMATE ANALYSIS 
The results of the proximate analysis of red and  white cocoyam starch presented in Table 1. Lower moisture content 
of white cocoyam (9.03±0.04) than that of red cocoyam cormel starch suggests higher microbial resistance by the 
former than the latter (Marichamy et al., 2011). The two starches are significantly similar in terms of protein content 
while the starch of red cocoyam has higher ash content (2.01±0.03) than that of sweet potato (1.87±0.02). The 
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difference in amylose contents contribute to significant differences in the starch properties and functionality (Thomas 
and Atwell, 1999).  
 
3.2 SWELLING POWER AND SOLUBILITY  
Result of the effect of temperature on swelling power and solubility  presented in Figure 2 and 3, respectively.The 
results indicate that both swelling power and solubility were temperature dependent, and values increased with 
increase in temperature for both starches (Kaith et al., 2010).  It is also reasonable that as the temperature of the 
medium increases, starch molecules become more thermodynamically activated, and the resulting increase in granular 
mobility enhances penetration of water which facilitates improved swelling capacities.  Similar observations have 
been reported earlier for starches of rice (Liu et al., 1999). 
 
3.3 WIDE-ANGLE X-RAY DIFFRACTION OF STARCH GRANULES. 
The wide angle X-ray diffraction of red cocoyam  and white cocoyam starches  is presented in Figure 4,  and 5 
respectively. 
The diffractogram of the native starch is the B-type, typical of tuber starches. Generally, tuber starches have been 
shown to exhibit a ‘B’ type X-ray pattern having diffraction peaks at 5.5-5.60 14.10,16.00, 17.00, 19.70, and 240 
2θangles. ‘A’ type starches mainly cereals exhibit reflections at 15.3
0, 17.00, 18.00, 20.00 and 23.40 2θangles (Buleon et 
al.,1998). 
All the samples gave the characteristic ‘B’ pattern of cocoyam starch with strong peaks at 16.13
0, 16.280, 16.350, 
17.220, 17.430, 17.440 and 19.880, 2θ. 
No pronounced difference was observed between the X-ray pattern of the red and white cocoyam starches. 
3.4 GRANULE MORPHOLOGY 
Scanning electron microscopy was used to investigate the granule morphology of the red and white cocoyam starches 
(Figure 6). Studies revealed that the native cocoyam starch has shell and ellipsoid shapes with sizes ranging from 20 to 
150  in width and 30 to 180  in height.  
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Table 1: Proximate compositionof the starch samples  
 
Sample 
% M. C % Ash % Protein % Amylose 
content 
Red cocoyam cormel 10.02±0.08 2.01±0.03 0.64±0.02 84.08±0.06 
White cocoyam cormel 9.03±0.04 1.87±0.02 0.65±0.01 83.06±0.04 
Means within columns with different letter are significantly different {p< 0.05} 
All values are means of triplicate determinations + or – standard deviation. 
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Fig 2: Effect of temperature on swelling power of red and white starch  cocoyam. 
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Fig 3: Effect of temperature on solubility of red and white starch  cocoyam. 
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Fig. 6  (A) The scanning electron micrographs of red cocoyam starch. (B) white cocoyam starch. 
 
FIG. 4 
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FIG. 5 
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4. CONCLUSION 
The interest concerns investigations on relatively cheap but under-explored starch resources. 
The starch of red cocoyam has higher priority standing as alternative binders and disintegrants in table formulation 
than the starch of white cocoyam cormel owing to their appreciable high values of swelling power and solubility. 
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